Abstract This paper investigates several alternative methods of constructing confidence interval estimates based on the bootstrap and jackknife techniques for the parameters of a parallel two-component system model with dependent failure and a time varying covariate, when data is censored. This model is an extension of the bivariate exponential model. Bootstrap confidence interval techniques, the bootstrap-t, bootstrap-percentile and BCa methods are compared with the confidence interval based on the jackknife via coverage probability study using simulated data. The results clearly indicate that the jackknife technique works far better than any of the bootstrap techniques when dealing with censored data.
Introduction
Recently, alternative techniques for constructing confidence intervals without having to depend solely on asymptotic normality theory has become rather popular. The bootstrap percentile interval was proposed by Efron (1979a) who later also introduced the bootstrap-t and the bias-corrected percentile interval (Efron 1981a,b) . In Efron (1985) , he claimed that the bootstrap confidence interval reduces most of the error in standard approximation but is more computationally intensive. He also describes this interval as invariant under transformation, thus producing accurate results without involving knowledge of the normalizing transformations.
Applied work on the bootstrap was done by Robinson (1983 ), Schenker (1985 and Jeng and Meeker (2000) . Further discussions on bootstrap confidence intervals can also be found in Peters and Freedman (1987) , Hinkley (1988 ), Lunneborg (1985 , Rasmussen (1987) and Efron (1988) . The jackknife technique was introduced by Quenouille (1949) as a technique of estimating the bias. Tukey (1958) later extended this idea and introduced the jackknife standard error. Miller (1974) (see also Miller 1964) , did a complete review on the jackknife and its applications. Following that, he also showed in detail the procedure for jackknifing linear model estimates and explained how the jackknife produces consistent results in large samples. Reeds (1978) explored the technique of jackknifing the maximum likelihood estimates and showed that the jackknife version of the consistent root of the maximum likelihood equation has the same asymptotic distribution as the consistent root itself. He also showed that the jackknife estimate of the variance of the asymptotic distribution of the consistent root is itself consistent. This would suggest that a confidence interval based on jackknifing the maximum likelihood estimate and its standard error might actually give intervals that are rather robust. Other works with the jackknife can be found in Hinkley (1977a,b) and Hinkley and Wei (1984) .
In this paper we apply the bootstrap and jackknife interval estimation methods to the parameters of the bivariate exponential model with dependent failure and time varying covariate, when data is censored. This is an extension of the bivariate exponential model given by Freund (1961) . Let t 1 and t 2 represent the lifetimes of two components, A and B from a parallel system with dependent failure. Also, m and r are random variables representing the total number of levels of the covariate in (1)
